The role of NADPH-derived reactive oxygen species production in the pathogenesis of endometriosis: a novel mechanistic approach.
Endometriosis is defined as endometriotic tissue growing outside the uterine cavity. It is a common gynecological disorder in women of reproductive age and is associated with chronic pelvic pain and infertility. Despite several studies and theories to explain its cause, the exact pathogenesis of endometriosis remains unclear. Retrograde menstruation is the most plausible theory, however, it is not exclusive. The disparity between the actual prevalence of retrograde menstruation and the prevalence of endometriosis suggests that other factors may determine the susceptibility to endometriosis development. Oxidative stress has been associated with endometriosis. This study aimed to explore the role of NADPH oxidase family in the production of reactive oxygen species (ROS) and to determine whether ROS induce the proliferation of endometriotic implants via mammalian target of rapamycin (mTOR) signaling. Anonymous endometriotic tissue samples were collected from women undergoing laparoscopy for endometriosis. The samples were stained with dihydroethidium and fluorescent images of the slides were taken to detect ROS production. After extraction of RNA from the samples and c-DNA generation, quantitative real-time PCR, protein extraction and Western blot were performed to study gene and protein expression of NADPH oxidase 1 (NOX 1), mTOR and fibronectin. The results showed an increase in ROS levels and NOX 1 gene and protein expression in the endometriotic tissues compared to the normal surrounding tissue control. Also, mTOR and fibronectin, gene expression was found to be increased. Up regulation of NOX at gene and protein level leads to increased production of ROS in the endometriotic tissue, which in turn causes proliferation of the ectopic tissue via alteration of the mTOR signaling pathway. Increased fibronectin gene expression points towards tissue injury in endometriosis as compared to the normal surrounding tissue. This manuscript adds a new insight into the pathogenesis of endometriosis and serves as a background for development of new treatments for the disease-associated pain and infertility.